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l.D SCOPE 

The purpose of this document is to define a communication 
protocol which is known as riULTI-LEAVING • This protocol is 
used on IBN 3b0 and 370's when operating under HASP* and when 
computer-to-computer communication is desired. The flULTI- ■ 
LEAVING protocol provides the capability to transmit a variable 
number of data streams between two computers in a two-way 
alternate! synchronous transmission mode using either ASCII or 
EBCDIC code. Line speeds up to SDtDDD bps are attainable with 
the MULTI-LEAVING protocoli and transmission can be in either 
a transparent or a non-transparent mode- 

* HASP operates on the 0S/NFT/I1VT operating system. 
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S.D APPLICABLE DOCUMENTS ' 

The following documents provide a background which is useful in 
understanding the contents of this document; 

IBM No- GAE7-3QQ4-2-. General Information - Binary Synchronous 
Communication 

IBM No. C33-MDD1-Mt IBM System/3hD Model 5D Input/Output 
Control System for the Binary Synchronous Communications 
Adapter 

IBM No. 3bDD-QS.l.Dm HASP II Manual 

C0PE-3X Simulation of IBM MULTI-LEAVING Remote Terminal {HASP* 
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3-0 GENERAL DESCRIPTION 

3.1 MULTI-LEAVING Protocol Definitions 

The MULTI-LEAVING protocol consists of the bi-directional 
transmission of informational blocks between two or more computers 
in a transparent or a non-transparent mode- The informational 
blocks are defined to be the following types of blocks: 

1. Control blocks 
2- Data blocks 

Control blocks contain control characters! control byteSi and 
data records. {Section 4-3} Control characters are defined in 
Section 4.1. Data records are character strings and their 
associated character string control bytesn SCB {Section 4.2. 5}. 

Each data record in the data block is associated with a specific 
peripheral device- In order to facilitate identification! 
a stream number and a device type are assigned to the data 
record via a record control bytei RCB .Section 4-5.3}. .Each 
record control byte has a sub-record control bytei SRCBi 
associated with it to provide additional information about the 
data record -[Section 4-2.4}. 

A data block may consist of several data recordsi all of which 
may or may not be from the same device- In order to control 
the flow of data from or to any particular devicen a function 
control sequencei FCSn is added to each data block .Section 4-2-2} 

To faciliate error detectionn a block control byten BCBt is 
added to each data block .Section 4-2-1} 

3.2. MULTI-LEAVING Protocol Operations Description 

The following narrative is a general description of how the 
MULTI-LEAVING protocol operates: 

The terminal software is loaded {Section _«1} and the 
communication line is initialized {Section _.2}. After the 
SIGN-ON command is transmittedn the terminal and the central 
processor transmit idle blocks until a function is desired 
{Section _-3}- 

When a function other than a console message or console command 
{Section 4-4-1} is desiredn the processor desiring to initiate 
the function transmits a request to initiate a function 
transmission RCB {Section 4.2.3}. The processor that receives 
the request to initiate a function transmission RCBi transmits 
a permission to initiate a function transmission RCB if the 
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data from the requesting processor can be processed. If the 
data cannot be processed! or if the function is now in 
process! the request to initiate a function transmission RCB 
is ignored. 

Uhen a permission to initiate a function transmission RCB. is 
receivedi the requesting processor begins transmitting data 
blocks to the other processor. Data blocks can be transmitted 
until an EOF -[End of File} is encountered! at which time a 
zero length record is transmitted -[Section 4.M.53-. In order 
to transmit more data blocks! on the same device stream! 
the request to initiate a function transmission RCB sequence 
of events must be initiated again- If a request to initiate 
a function transmission RCB is not received before data 
blocks are received! the data blocks are ignored. 

Data blocks are transmitted one block at a time. Before 
another block can be transmitted! the receiving processor 
must transmit a positive response. A positive response is 
an acknowledge control block or a data block. 

Console functions -[operator messages and operator commands} 
do not have to follow the request to initiate - permission 
to initiate sequence. A console function may be initiated 
anytime that the wait-a-bit bit in the FCS is not set. 



AA 3777 PRIMED IN USA 



CONTROL DATA CORPORATION 
DIVISION 



DOCUMENT CLASS __ERS____ PAGE NO 1— 

PRODUCT namf HASP nULTI-LEAVING PRO TOCOL 



PRODUCT MODEL NO MACHINE SERIES 

M.Q MULTI-LEAVING BLOCK DESCRIPTIONS 

M . 1 Control Blocks 

Four types of control blocks are used in the NULTI-LEAVING 
protocol- These control blocks are"* 

1. Acknowledge block 

2. Negative block 

3. Enquiry block 
M. Idle block 

A description of the blocks and the block usage are contained 
in the following subsections. 

M.l.l Acknowledge Block {ACQ 

The acknowledge block -tACK} consists of the following control 
characters: 

SYN-.SYN-.SYN-.DLE-.ACKO-.PAD 

where SYN = synchronization control character 
DLE = data link escape control character 
ACKO = affirmative acknowledgement control character 
PAD = pad control character -Call 1 bits} 

The ACK block is transmitted to indicate that the previous 
block was received without error and no data is available for 
transmission . 

M . 1 . Z Negative Acknowledge Block {NAK} 

The negative acknowledge block -CNAK} consists of the following 
control characters: 

SYNiSYNtSYNtNAKiPAD 

where SYN = synchronization control character 

NAK = negative acknowledgement control character 
PAD = pad control character -Call 1 bits} 

The NAK block is transmitted to indicate that the previous 
block was received in error and retransmission is necessary. 

NOTE : A NAK block is never transmitted as a response to a NAK 
block . 
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4.1-3 Enquiry Block 

The enquiry block consists of the following control characters? 

SYN-,SYN-,SYN-,S0H-,EN(3-,PAD 

where SYN = synchronization control character 
SOH = start of header control character 
ENt3 = enquiry control character 
PAD = pad control character -Call 1 bits} 

The enquiry block is transmitted to establish communications 
with HASP at the central processor- The enquiry block is only 
used at system loading time- 

4- l.M Idle Block 

The idle block is an ACK block which is used to maintain communi- 
cations and avoid an unprogrammed time-out when neither processor 
has any data to transmit. The idle block is transmitted at least 
every two seconds. 

M._ Data Block Control Bytes 

The control bytes-, that are referenced in Section 3 and are part 
of each data block-, are described in the following subsections. 

4 ■ E ■ 1 Block Control Byte -CBCBi 

The block control byte bit representation is as follows: 

Bit no. 7 

oxxxcccc 

where: = 1 -Cmust always be on} 

XXX = 000 = Normal block 

= 001 = Ignore sequence count 

= D10 = Reset expected block sequence to CCCC* 

= Dll or 100 = Reserved 

= 101 or 110 = Available for user modification 

= 111 = Reserved for future expansion 

CCCC = riodulo It, block sequence count 

* Reset block count on first transmission -CSIGN-ON^etc . } 



AA3777 mMDmULK 



CONTROL DATA CORPORATION 
___ - DIVISION 



DOCUMENT CLASS_M~L__ PAGE NO *izJL 

PRODUCT mamp HASP MULTI-LEAVING PROTOCOL 

PRODUCT MODEL N<") MACHINE SERIES 



M.B-E Function Control Sequence -CFCSI 

The function control sequence bit representation is as follows: 

Bit No. D 7fl F 
OSRRABCDOTRRldXYZ 

where: = 1 -Cflust always be on} 

S = 1 = Suspend all stream transmissions -CUait-A-Bit} 
= D = Normal state 
Note - for the following bits 

- a bit = 1 = continue function transmission 

- a bit = D = suspend function transmission 
T = Remote Console stream identifier 

R = Reserved for future expansion 

ABCDLIXYZ = Various function stream identifiers* 

* These stream identifiers are oriented to the recipient. 
For example: if the central processor sends an FCS to the 
terminali then the ABCDUXYZ bits represent card reader 
'function stream identifiers. The card reader function stream 
identifiers are assigned in the following order: 

Card Reader No. 1 = A 

No. B = B 

No. 3 = C 

No. M = D 

No. S = Ql 

No- b = X 

No. 7 = Y 

No. fl = Z 

If the terminal sends an FCS to the central processor! then 
the ABCDUXYZ bits represent punch and printer function 
stream identifiers. The card punch and line printer function 
stream identifiers are assigned in the following orders 

Printer No. 1 = A = Punch No. fl 

Printer No- B = B = Punch No. 7 

Printer No. 3 = C = Punch No. fc. 

Printer No. M = D = Punch No. 5 

Printer No. S = Id = Punch No. M 

Printer No. L> = X = Punch No. 3 

Printer No- 7 = Y = Punch No- B 

Printer No. fl = Z = Punch No. 1 
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M.5.3 Record Control Byte -CRCB3- 

The record control byte bit representation is as follows: 

Bit No. D 7 
OIIITTTT 

where: = D = End of transmission block ■CIIITTTT=0> 
= 1 = All other RCB's 

III = Stream identifier if TTTT f D 

III = Control information if TTTT = -{control record} 
= DDD = Reserved for future expansion 
= DD1 = Request to initiate a function transmission* 
= DID = Permission to initiate a function transmission* 
= Dll and 1DQ = Reserved 

= 101 = Available for local modification 
= 110 = Bad BCB on last block received 
= 111 = General Control Record {type indicated 
in SRCB> 
TTTT = Record type identifier 
= D000 = Control record 

= 0001 = Operator message display request 
= 0010 = Operator command 
= 0011 = Normal input record 
= 0100 = Print record 
= 0101 = Punch record 
= 0110 = Data set record 

= 0111 = Terminal message routing request 
= 1000-1100 = Reserved for future expansion 
= 1101-1111 = Available for local modification 

* The RCB for these functions is contained in the SRCB- 
M.E.M Sub-Record Control Byte {SRCBi 

The sub-record control byte bit representation is as follows: 
Bit =0 7 

osssssss 

where: = 1 {[lust always be on} 

SSSSSSS = additional record information - dependant 
on record type 

If record type is General Control Record: 

SSSSSSS=1000001 = Initial terminal SIGN-ON 
Other bit representations for General Control Records 
have been assigned but are not now implemented by IBM 
{APPENDIX B>. 
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If record type is Request or Permission to initiate a function 

transmission: 

SSSSSSS = Stream identifier and record type identifier 
as described in RCB ■ 

If record type is Bad BCB on last block received: 

SSSSSSS = expect block count modulo lb-right justified. 

If record type is Print record: 

sssssss = ncccccc 

where: ri = D = Normal carriage control 
= 1 = Reserved for future use 
CCCCCC = Carriage control information 

= 1DDDNN = Space immediately NN spaces 
= 11NNNN = Skip immediately to channel 

NNNN 
= DDDDNN = Space NN lines after print 
= OUffHAM. = Skip to channel NNNN after print 
= DD00D0 = Suppress space 
If record type is Punch record: 
SSSSSSS = riMBRRSS 

where: SS = Punch stacker selection information 
B = D = Normal EBCDIC card image 

= 1 = Column binary card image -[not now 
supported} 
riH = DD = SCB count units = 1 

=01= SCB count units = B {not now supported} 
= ID = SCB count units = M -[not now supported} 
= 11 = Reserved 
RR =• Reserved for future expansion 

If record type is Input record: 
SSSSSSS = MNBRRRR 

where: rill = DO = SCB count units = 1 

= 01 = SCB count units = B {not now supported} 
= ID = SCB count units = M {not now supported} 
= 11 = Reserved 
B = = Normal EBCDIC card image 

1 = Column binary card image -[not now supportec 
RRRR = Reserved for future expansion 

If record type is Message routine record: 
SSSSSSS = T 

where: T = Remote system number {1 £ T < TT} 

= Remote system group {100 <■: T < 127} 
= D = Broadcast to all remote systems 
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4.5.5 String Control B yte -CSCB1 

The string control byte bit representation is as follows: 

Bit No. D 7 
OKTCCCCC 

where: = D = End of record -£KTCCCCC=Q} 
= 1 = All other SCB.'s 
K = D = Duplicate character string 

T = = Duplicate character is a blank 
= 1 = Duplicate character is a non-blank 
-[character follows SCB1 
CCCC = Duplication count 
K = 1 = Non-duplicate character string 
TCCCCC = Character string length 

If KTCCCCC = D and = 1-, SCB indicates record is continued in 
the next transmission block. 

M . 3 Data Block Description 

Data blocks consist of data recordsi the control bytes described 
in the previous sub-sections and the following test control 
characters: 

SYN = synchronization control character 

DLE = data link escape control character 

SOH = start of header control character - used only if 

non-transparent mode 
STX = start of test control character 
ETB = end of transmission block control character 
CRC-lb = cyclic redundancy checking control characters 

■C2 bytes} 
PAD = pad control character -tall 1 bits} 

A typical data transmission block is shown in Figure 4.3.1. 
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FIGURE M.3-1 TYPICAL MULTI-LEAVING DATA TRANSNISSION BLOCK 



SYN 



SYN 
SYN 

DLE 






STX 

BCB 

FCS 

RCB 

SRCB 

SCB 



DATA 

SCB 

DATA 

SCB = D 
RCB 



SRCB 



SCB 



DATA 



-\ 



SCB = D 

RCB=D 

DLE 

ETB 

CRC-lb 

PAD 



Synchronization Characters 

BSC Leader -CSOH if no transparency feature} 

BSC START-OF-TEXT 

Block Control Byte 

Function Control Sequence 15 bytes} 

Record Control Byte for record 1 

Sub-Record Control Byte for record 1 

String Control Byte for record 1 

Character String 

String Control Byte for record 1 

Character String 

Terminating SCB for record 1 
RCB for record 5 
SRCB for record 5 
SCB for record 2 

Character String 

Terminating SCB for record 2 

Transmission Block Terminator 

BSC Leader - -CSYN if no transparency feature} 

BSC Ending Sequence 

Cyclic Redundancy Check Characters {5 bytes} 

All 1 Bits 



AA 3777 



PRINTED IN USA. 



CONTROL DATA CORPORATION 
_ DIVISION 



noniMFNT pi ass ^RS PAGE NO.__^LlL 

PRODUCT namf HASP rlULTl-LEAVIiMG PROTOCOL 

PRODUCT MODEL NO MACHINE SERIES 



The following examples are representative of the various record 
types. -[It is assumed that all of the examples start with 
SYNnSYNnSY.NiDLEiSTXi or SOH and end with DLE-. or SYNi ETB-, 
CRC-ltn PA]}. DLE is used if transmission is in transparent 
mode • } 

Example No. 1 - A request to initiate a transmission function 

for printer no. 2 

BCB = 10QDXXXX - Normal block - count = XXXX 

FCS = 1D0QYYYY-.11DDYYYY - Normal state-, identifiers YYYY-.YYYY 

SRCB= 101DD1DD - Request to initiate a function 

transmission 
RCB = D - Transmission block terminator 

Example No- 5 - A permission to initiate a transmission function 

for card punch no. 1. 

BCB 
FCS 
RCB = 1D1DDDDD - Permission to initiate a function 

transmission 
SRCB= 1DD1D1D1 - Card punch stream no. 1 

RCB = D - Transmission block terminator 

Example No. 3 - A card reader record from card reader no. E. 

Card record = 
Column No- 1 5 ID 15 53 51 
LABEL AAAAAA EXAflPLE 

BCB 

FCS 

RCB = 101DDD11 - Card reader stream no- B 

SRCB = 1DDDDD0D - SCB count unit no. It EBCDIC 

card image 
SCB = 11DDD1D1 - Nonduplicate character string- 

length 5 characters 
L - Data characters 

A 
B 
E 
L 
SCB = 1DDDD1DD - Duplicate character string-, blank - 

length M characters 
SCB = 1D1DD11D ~ Duplicate character string-, 

non-blank - length h characters 
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A - Duplicated character 

SCB = 100D0111 - Duplicate character stringi 

blank - length 7 characters 
SCB = 11000111 - Monduplicate character string 

length 7 characters 
- Data characters 



E 




X 




A 




n 




p 




L 




E 




SCB = 


10011111 


SCB = 


10010100 


SCB = 





RCB = 






Duplicate character stringi blank 

length 31 characters 

Duplicate character stringi 

blank - length 20 characters 

End of record 

Transmission block terminator 



4 . 4 Short Block Descriptions 



There are several blocks that appear to be data blocks but are 
really special case data blocks. These short blocks ar&'° 

Operator console blocks 
End of file blocks 
FCS change blocks 
SIGN-ON blocks 
BCB error blocks 

The SIGN-ON blocks are described in the Terminal Start-Up 
Section -Cb.OJ-i and BCB error blocks are described in the Error 
Conditions Section -C5.03-. 

4.4.1 Operator Console Blocks 

Blocks which contain operator console messages or commands are 
special in that no additional records are packed into the data 
block following a console record. 

Example: Assume a card reader is reading cards and the operator 
keyes in a console command to the central processor- 
The data block contains the data cards read up to the 
point that the console record is available. From 
that point orin the data block looks as follows: 



AA 3777 



PRINTED IN U&A. 



CONTROL DATA CORPORATION 



DIVISION 



DOCUMENT CLASS. 
PRODUCT NAME 



PRODUCT MODEL NO. 



ERS 



HASP nU LTI-LEAVING PROTOCOL 



PAGE NO. 



M-10 



MACHINE SERIES. 



RCB 

SRCB 

SCB 

DATA 



1Q01D01Q 
1DDDD0DD 



SCB 


= DDDDDDDD 


RCB 


= DDDODDOD 


DLE 


or SYN 


ETB 




CRC- 


•lb 


PAD 





Operator command - stream no. 1 

SCB describing console character 

string 

Data may be divided into many 

character strings 

End of record 

Transmission block terminator 

DLE if transparent mode 

End of block 

Cyclic redundancy check 

All 1 bits 



A request to initiate a transmission function is not required to 
transmit console records. The only restriction is that the 
Uait-A-Bit is not set in the FCS. 



M • M • 2 End of File Blocks {EOF} 

Blocks which contain end of files are special in that no 
additional records from the same device stream are packed into 
the data block following an EOF- Data blocks which are terminated 
by an EOF contain a final record which is as follows: for 
card reader stream no- 1. 

- Card reader stream no. 1 

- SCB count units =1-, EBCDIC card 
images 

- EOF 

- Transmission block terminator 

- DLE if transparent mode 



RCB = 


1DD1DD11 


SRCB = 


1DD0DDDD 


SCB = 


DDDDODDD 


RCB = 


DDDDDDDD 


DLE or 


SYN 


CRC-lb 




PAD 





In order to transmit more records for a device stream that 

contained an EOFt the request to initiate a function transmission 

must be transmitted again {Section 3-2}. If another device 

stream contains data for transmission! if the device stream 

has permission available in the data blocki then the last 

RCB in the above example would be a device stream RCB followed 

by data instead of a transmission block terminator. 
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M.4.3 FCS Change Blocks 

The FCS change block is transmitted when the status of one or 
more of the streams has changed and there is no data to transmit- 
The FCS change block is as follows: 

SYN 

SYN 

SYN 

DLE or SOH 

STX 

BCB 

FCS 

RCB = 

DLE or SYN 

ETB 

CRC-lb 

PAD 



DLE if transparent mode 



Changed FCS 

Transmission block terminator 

DLE if transparent mode 
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S.D ERROR CONDITIONS 

The error conditions that can occur are dependent in large part 
on what hardware is used by a terminal- A few error conditions 
that ar& not hardware dependent ars the following: 

CRC-lb Error 

Illegal Block flake-up 

Unknown response 

Time-out 

BCB Error 



5.1 CRC-lk Error {Cyclic Redundancy Checking} 

Cyclic redundancy checking is a type of error checking which 
is employed to help insure error free data transmission. A 
cyclic redundancy check is a division performed by both the 
transmitting and receiving processors using the numeric binary 
value of the message as a dividend and a constant as a 
divisor- The quotient is discarded! and the remainder serves 
as a check character. The receiving processor compares the 
transmitted remainder to its computed remainder. If the two 
remainders are equal! there is no error. if the two remainders 
are not equali an error has occurred. CRC occurs only on 
data blocks. 

If a CRC-lb error occurs! the receiving processor transmits a 
NAK block {Section M-1.2} to the transmitting processor which 
informs the transmitting processor that a retransmission of 
the last block is required. If the retransmitted block is 
correcti the processing continues. 

5 . 2 Illegal Block flake-Up Error 

A data block must end with an ETB control character. If the 
data block does not end with an ETBt then an illegal block 
make-up error occurs. The required error recovery procedure 
for this error is to have the receiving processor transmit a 
NAK block {Section M.1.5} to the other processor.' The NAK 
block informs the other processor that a retransmission of the 
last block is required. If the retransmitted block is correcti 
the processing continues. 

S. 3 Unknown Response Error 

An unknown response error occurs when the response received 
from the transmitting processor is not one of the following: 

1. A data block beginning with DLEn STX control characters - 
transparent mode. 
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[?. A data block beginning with SOHtSTX control characters - 
non-transparent mode 

3. An ACK block {Section 4-1. 13-. 

4. A NAK block {Section M.1.5J 

If an unknown response error occursi the receiving processor 
transmits a NAK block to the other processor which informs 
the other processor that a retransmission of the last block 
is required. If the retransmitted block is correct! the 
processing continues. 

5 . 4 Time-out Error 

From the moment communications are established until the last 
block is transmitted after SIGN-OFF-i transmission blocks are 
expected at one processor or the other at least every two 
seconds after a block was transmitted by the receiving 
processor! or time-out error occurs. 

If a time-out error occursi the receiving processor transmits 
a NAK block to the other processor which informs the other 
processor that a retransmission of the l*st block is required- 
If the retransmitted block is correct! the processing continues. 

S . 5 BCB Error 

Every data block contains a BCB byte {Section 4-2.1>i and in 
each BCB byte is a block sequence count. The data blocks 
are transmitted in sequentially ascending order unless an 
ignore or reset BCB byte is transmitted. If the block sequence 
count in the data block is not equal to the block sequenc count 
expected by the receiving processor! a BCB error occurs. 

If a BCB error occurs, and the block sequence count is a 
duplicate of a block sequence count previously received 
{expected block sequence count minus received block sequence 
count L E}t the data block is ignored and processing continues 
as if an FCS change block or an ACK block was received. 

If a BCB error occurs and the block sequence count is not a 
duplicate block sequence count as described in the previous 
paragraph! a BCB error block is transmitted from the terminal 
to the central processor}. The BCB error block informs the 
other processor that a block sequence count error occurred! 
and the processor is to back up the file to the missing 
block or is to transmit a reset BCB byte. The format of the 
BCB error block is: 
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SYN 






SYN 






SYN 






DLE 


or 


SOH 


STX 






BCB 


= 


1QQ1XXXX 


FCS 






RCB 


= 


111DDDD0 


SRCE 


1 = 


1DDDYYYY 


SCB 


= 


DDDDOODD 


RCB 


= 


ODDDDDDD 


DLE 


or 


• SYN 


ETX 






CRC- 


•It 


■ 


PAD 







- DLE if transparent mode 

- ignore sequence checking! XXXX = received 
block sequence count 

- Bad BCB on last block 

- YYYY = expected block sequence count 

- End of Record 

- Transmission block terminator 

- DLE if transparent mode 
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h " ° TERMINA L START-UP AND TERMINATION 

Terminal start-up is accomplished via a three step process. 
• 1. Terminal initialization 

2. Communication line initialization 

3. SIGN-ON 

b- 1 Terminal Initialization 

The terminal software is loaded and put into execution. The 
loading can be via paper tiapei cards., mag. tapei or mass storage 
depending on the terminal hardware. The initialization processor 
establishes the I/O buffers and other necessary parameters. 
After all the buffers are seti a card is read from the card 
reader. If the card is a blank card, the default SIGN-ON 
parameters are used.* If the card is a /* SIGNON card 
{Section b-33-T the parameters on the /* SIGNON card are used 
instead of the default parameters. If the card is neither a 
blank card or a /* SIGNONi an error has occurred. The recovery 
from this error is to be defined by the implementor of the 
MULTI-LEAVING protocol. 

* Default SIGN-ON parameters are assembled into the terminal 
software . 

t>. 5 Communication Line Initialization 

After the terminal is initialized! the communication line is 
initialized. The line is initialized by enabling the 
communication adapter and the data set. Communications are then 
established with HASP via the following procedure: 

1. An Enquiry block {Section M.1.31 is transmitted to the 
central processor from the terminal. 

5. If the central processor can process the terminal datai an 
ACK block is transmitted from the central processor to the 
terminal. If the central processor cannot process the 
terminal datai the Enquiry block is ignored. 

3. If an ACK block is received by the terminal a buffer is 
constructed and the SIGN-ON record is queued for trans- 
mission to HASP {the central processor}. 

M. If I/O errors occur or an ACK block is not receivedi step 1 
is repeated. 

S. After the SIGN-ON record is transmitted and a response is 
receivedi the terminal is ready to do normal processing. 
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b.3 SIGN-ON Block 

A SIGN-ON block is transmitted to the central processor to 
inform the central processor that a terminal is signing on. 
The data portion of the SIGN-ON block is the SIGN-ON record. 
The format of the SIGN-ON card is; 

column 1 lb 55 

/♦SIGNON REMQTEnn password 

where nn = a one or two digit decimal number which correlates 
this remote terminal with information about it in 
the central computer. 

password = blank unless a password is required. 

The SIGN-ON block format is: 

SYN 

SYN 

SYN 

DLL" or SOH - DLE.if transparent mode 

STX 

BCB = 1010XXXX - reset count to XXXX 

FCS 

RCB = 1111DDDD - General Control Record 

SRCB= 110DD001 - Initial SIGN-ON 

SIGN-ON Record 

RCB = DDDODODD - Transmission block terminator 

DLE or SYN - DLE if transparent mode 

ETX 

CRC-lb 

PAD 

b.M SIGN-OFF Block 

Terminal processing termination is accomplished via the 
/* SIGNOFF card. The /* SIGNOFF card when transmitted to the 
central processor as a record in a data block has the same 
effect as an EOF block {Section M-4.E>. In addition to 
terminating the input streami the /# SIGNOFF record causes 
communications with the terminal to be terminated after 
completion of the current device streams. The /* SIGNOFF card 
format is: 

column 1 

/♦SIGNOFF 
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7.0 MULTI-LEAVING COMMUNI CATIONS 

This section contains examples which show normal MULTI- 
LEAVING communications and error conditions communications. 

Example no- 1 - Terminal number 2 is signed orin and two jobs 

are transmitted to the central processor. The 
last card transmitted is a /* SIGNOFF card. 

Term inal transmits Central Processor Transmits 

Enquiry Block ACK block 

SIGN-ON block {Terminal 2} ACK block 

Request to initiate card Permission to initiate card 
reader function transmission reader function transmission 

Data block no-1 from card ACK block 
reader -[Job no. 1} 



Data block no. X from card ACK block 
reader {Job no. 1} 

EOF block from card ACK block 

reader -CJob no. 1} 
{May contain data prior to EOF} 

Request to initiate card Permission to initiate card 
reader function transmission reader function transmission 

Data block no. 1 from card ACK block 
reader {Job no. 2} 



Data block no- N from card ACK block 
reader {Job no. B> 

Data block that contains Disconnect 
/* SIGNOFF record 
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Example no- 5 



Terminal number 1 is signed orii and one job is 
transmitted to the central processor and two 
job print streams {only printer} are transmitted 
to the terminal -[Print stream is from previous 
jobs and is available at SIGN-ON time}. The 
last input record transmitted is a /* SIGNOFF 
card. Assume each print stream is 3 blocks 
long and the job input stream is H blocks 
long . 



Terminal transmits 



Enquiry block 

SIGN-ON block {Terminal 1} 



Permission to initiate print 
function transmission 

Request to initiate card 
reader function transmission 

Card reader data block no. 1 



Card reader data block no- 2 



Central Processor Transmits 

ACK block 

Request to initiate print 
function transmission 

Print data block no. 1 
{Job no. 1} 

Permission to initiate card 
reader function transmission 

Print data block no. 2 
{Job no. 1} 

Print data block no. 3 
{Job no- 1} - EOF block 



Card reader data block no. 3 



Request to initiate print 
function transmission 



Permission to initiate print 
function transmission 

Card reader data block no. M 
{SIGN-OFF card} 



Print data block no. 1 
{Job no- 2} 

Print data block no. 2 
{Job no. 5} 



AA 3777 



FWWTCDINUSA 



CONTROL DATA CORPORATION 
; DIVISION 



DOCUMENT CLASS_Jl?1_ rr^r-^r-. PAGE NO _ 



PRODUCT namf ~~HTSP HULTI-LEAVING PROTOCOL 



PRODUCT MODEL NO.____ MACHINE SERIES- 



Example no. 3 - Terminal is already signed on and idling. A 

job is read in and a punch and print stream 
are transmitted. After completion of the 
transmissions! return to an idle state. Card 
reader stream is H blocks longn and print 
and punch streams total 3 blocks long. 



Terminal Transmits Central Processor Transmits 

ACK block {2 second interval} ACK block {2 second interval} 

Request to initiate card reader Permission to initiate card 
function transmission reader function transmission 

Card reader data block no. 1 Request to initiate printer 

function transmission 

Permission to initiate printer Request to initiate punch 
function function transmission 

Permission to initiate punch Data block no. 1 {Printer 
function transmission and punch} 

Card reader data block no. 2 Data block no. 5 {Print EOF 

block and partial punch block} 

Card reader data block no. 3 Data block no. 3 {Punch EOF 

block} 

Card reader data block no. M ACK block 

ACK block ACK block {2 second interval} 

ACK block {2 second interval} ACK block {2 second interval} 
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Example no- M - Terminal was previously signed on. A job is 

read in and transmitted to the. central processor. 
A transmission error occurs {CRC-lb error or 
illegal block make-up or unknown response error 
or time-out error} and recovery is accomplished. 
The card reader stream is M blocks long. 

Terminal Transmits Central Processor Transmits 



ACK block {3 second interval} ACK block -C5 second interval} 

Request to initiate a card Permission to initiate a card 

reader function transmission reader function transmission 

Data block no. 1 ACK block 

Data block no. 2 {Transmission NAK block 
error} 

Data block no. 2 ACK block 

Data block no. 3 ACK block 

Data block no. ^ -[EOF block} ACK block 

ACK block {2 second interval} ACK block €2 second interval} 
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Example no. 5 - Terminal was previously signed on. A job is 

read in and transmitted to the central 
processor while a print job is transmitted to 
the terminal. A CRC-lb error occurs on one of 
the print blocks and the NAK block from the 
terminal is then lost. This causes a BCB error 
which is recovered from- The card reader stream 
is H blocks long and the printer stream is 
5 blocks long. 

Terminal Transmits Central Processor Transmits 



ACK block {£ second interval} ACK block {E second interval> 

ACK block {E second interval} Request to initiate print 

function transmission 

Permission to initiate print Print data block no. 1 
function transmission 

ACK block Print data block no. B 

Request to initiate card reader Permission to initiate card 

function transmission function transmission 

Card reader data block no. 1 Print data block no. 3 

Card reader data block no. E Print data block no. ^ 

{CRC-lb error} 

NAK block {lost} NAK block 

Card reader data block no. 3* Print data block no. S 

BCB error block Print data block no. M 

Card reader data block no. M Print data block no. 5 

{EOF block} {EOF block} 

ACK block ACK block {E second interval} 

ACK block {E second interval} ACK block {E second interval} 

* NAK block is never transmitted in response to a NAK block. 
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Example no- b - Terminal was previously signed on. A printer 

stream no. 1 is transmitted to the terminal, 
but while the transmission is occurring-i printer 
stream no. 1 becomes not available. Printer 
stream no. 1 is 1 blocks long. 



Terminal Transmits Central Processor Transmits 



ACK block {2 second interval} ACK block {2 second interval} 

ACK block 15 second interval} Request to initiate print 

function transmission 

Permission to initiate print Printer stream no. 1 data 
function transmission block no. 1 

ACK block Printer stream no. 1 data 

block no. 2 

FCS change block {printer ACK block 
stream no. 1 not available - 
bit A = 0} See Section M-2.2 

ACK block {2 second interval} ACK block {5 second interval} 

Idle until printer is available 

FCS change block {printer Printer stream no. 1 data 
stream no- 1 now available - block no. 3 
bit A=l} 

ACK block Printer stream no- 1 data 

block no. ^ {EOF block} 

ACK block ACK block {2 second interval} 

ACK block {2 second interval} ACK block {2 second interval} 
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Example no. 7 - Terminal was previously signed on. A printer 

stream is transmitted to the terminal- Idhils 
the transmission is occurring! a operator 
console command is keyed in. 

Terminal Transmits Central Processor Transmits 



ACK block -CE second interval} ACK block -CE second interval} 

ACK block {E second interval} Request to initiate printer 

function transmission 

Permission to initiate printer Printer data block no. 1 
function transmission 

ACK block Printer data block no. E 



Operator Console Block Printer data block no. X 

ACK block Printer data block no. X+l 



ACK block Printer data block no. N 

-[EOF block} 

ACK block ACK block -[E second interval} 

ACK block -CE second interval} ACK block CE second interval} 
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fl.D GLOSSARY 

ACK - Affirmative acknowledgment {Section 4-1.1} 

BCB - Block control byte -[Section 4.2-1} 

Control Block - Transmission block consisting only of control 

characters -{Section 4-1} 

CR-C-lb - Cyclic redundancy check for fl-bit bytes {5 bytes long} 
{Section 5 = 13- 

Data Block - Transmission block consisting of control charactersi 
control bytes-i and data {Section 4.3} 

DCT - Device control table 

Device Stream - A stream identifier associated with a specific 

device 

DLL" - Data link escape {Section 4.1} 

EBCDIC - Extended binary coded decimal interchange code 
{Appendix O 

EN(2 - Enquiry {Section 4-1.3} 

EOF - End of file {Section 4.4-5} 

ETB - End of transmission block {Section 4-3} 

FCS - Function control sequence {Section 4-2-5} 

HASP - Houston Automatic Spooling and Priority system 

MULTI-LEAVING - Communication protocol that operates under 

HASP for computer-to-computer communications. 

NAK - Negative acknoweldgment {Section 4-1.2} 

Non-transparent mode - node in which data-link line control 

characters ar& recognized as that. 

PAD - A byte containing all 1 bits {Section 4-L and 4.3} 

RCB - Record control byte {Section 4-5.3} 

SCB - String control byte {Section 4. 5-5} 

SOH - Start of heading {Section 4-3} 
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SRCB - Sub-Record control byte {Section 4.5.4} 

STX - Start of text {Section 4.3} 

SYN - Synchronous idle {Section 4-1 and 4=3} 

Transparent mode - A versatile mode that treats the data-link 

line-control characters only as specific 
bit patterns. 

Idait-A-Bit - Suspend all stream transmissions {Section 4-5.2} 
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APPENDIX A 



IBM 3bD/2D TERHINAL LISTING 
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APPENDIX B 
TERMINAL IMPLEMENTATI ON RECOMMENDATIONS 

This appendix contains random notes which do not seem to fit else- 
where in the document recommendations on features and problems to 

look at. 

1" IBM logs all errors on the consolei if the console existSi and 
in an environment table. When the terminal is loadedi the 
contents of the environment tablen if it is still intacti are 
printed on the terminal- 

5. IBM terminals can dynamically change core locations via cards 
read by the terminal at load time {before the SIGNON or blank 
card}. 

3. If a NAK block is transmitted by the terminal as a response and 
a NAK block is received by the terminal a problem can occur if 
the IBM implementation of the error procedure is implemented. 
The problem occurs if the terminal's NAK block is in response to 
an EOF block from the central processor. The EOF block will be 
lost* A better error procedure implementation is to keep track 
of the fact that a NAK block was transmitted by the terminal 
and if a NAK block is received from the central processor! to 
transmit a BCB error block. 

H. The standard transmission buffer size {aMLBFSZ} is MDD bytes. 
The buffer size can be changed if both processors have the same 
length buffers. The buffer size must be established at 
assembly time. -CHASPGEN parameter} 

5. If multiple devices are to be defined on a terminal the 

following HASPGEN parameters must be changed according to the 
configuration SNUMTPRD-, SNUMTPPU^ and gNUMTPPR* Also a DCT for 
each additional device must be generated for the central 
processor- 

b. If the terminal is communicating with the central processor via 
a leased linei the central processor ignores the SIGN-ON card. 

7. The number of buffers laNUMBUF} must correspond to the number of 
remote device functions plus the number of local device functions^ 
{Punch and print functions must have two buffers each to do 
double buffering.} -CHASPGEN parameters.} 
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fl. SNUMRJE and INUHLMES must be equal to the largest teleprocessing 
line identification number or the largest remote terminal 
identification number IHASPGEN parameters}. 

T. aNUflTPPR and SNUIITPPU must specify the maximum number of HASP 
Remote Terminal print-output and punch-output streams that can 
simultaneously be active. -CHASPGEN parameters} 

ID- The RilTnn parameter must be defined for each HASP Remote 
Terminal. {HASPGEN parameter} 

11. If ASCII code is going to be usedi the gtUSASCII parameter must 
be set to YES. -CHASPGEN parameter} 

15. The type of character compression used should be an assembly 

option for the terminal. Types available are: trailing blank 
compression! leadingn embedded and trailing blank compression! 
all duplicate character compression. 

13. The minimum number of duplicate characters necessary to trigger 
compression should be an assembly option for the terminal. 

1M. Transparent or non-transparent communication code should be an 
assembly option for the terminal. 

IS. The SRCB {Section "4 - E - M> for General Control Records that are 
defined but not in use arez 

SSSSSSS = 1DD0D1D - Final terminal SIGN-OFF 

= 10DDD11 - Print initialization record 

= 1DD01DD - Punch initialization record 

= 1DDD101 - Input initialization record 

= 1DD011D - Data set transmission initialization 

= 10DD111 - System configuration status 

= 1DD1DD1 - 1D11DD1 - Reserved 

= 1D1101D - 1111111 - Available for local modification 
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APPENDIX C 



EBCDIC CHARACTER ASSIGNMENTS 
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ASCII CHARACTER ASSIGNMENTS 
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1, 5, 6, 7 
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